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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device with 
high reliability by reducing a fraction defective in the case of configuring a surface 
acoustic wave element with a different frequency characteristic onto a 
piezoelectric substrate and to provide a manufacturing method of the surface 
acoustic wave device. 

SOLUTION: In this manufacture, an IDT 11, reflectors 12, 12, input output pads 
13, 14 and short-circuit electrodes 15, 15 of a 1st surface acoustic wave element 
10, are formed on a piezoelectric substrate 1, a resist 2 with an aperture 2X 
corresponding to a patter-shaped part such as the IDT and the reflectors is 
formed on a 2nd surface acoustic wave element 20, heat treatment is applied to 



the resist 2, the resist 2 is lifted off, after forming an IDT 21, reflectors 22, 22, 
input output pads 23, 24 of the 2nd surface acoustic wave element 20, part of the 
short-circuit electrode 15 is cut off and an insulation film 3 is formed on the 
piezoelectric substrate 1. 



LEGAL STATUS 

[Date of request for examination] 25.04.2000 

[Date of sending the examiner's 
decision of rejection] 



[Date of final disposal for application] 

[Patent number] 3317274 

[Date of registration] 14.06.2002 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A piezo-electric substrate and the 1st surface acoustic element 
constituted by at least one IDT formed on said piezo-electric substrate, The 2nd 
surface acoustic element which has frequency characteristics which are 
constituted by other at least one IDT formed in a different field from the field in 
which said 1st surface acoustic element on said piezo-electric substrate is 
formed, and are different from said 1st surface acoustic element, Surface 
acoustic wave equipment characterized by having the insulator layer from which 
it is formed on the said 1st and 2nd surface acoustic element, and the thickness 



on said 1st surface acoustic element and the thickness on said 2nd surface 
acoustic element differ. 

[Claim 2] In the manufacture approach of the surface acoustic wave equipment 
which comes to form the 1st and 2nd surface acoustic element on a piezo- 
electric substrate The process to which an I/O [ of IDT ] and ground side is 
connected with the electrode for a short circuit at the same time it forms IDT of 
the 1st surface acoustic element, The process which gives and heats a resist all 
over the substrate top with which the 1st IDT and electrode for a short circuit of a 
surface acoustic element were formed, The process which removes only the 
resist of the field in which IDT of the 2nd surface acoustic element is formed, The 
process which forms the electric conduction film of thickness equal to the 
electrode layer thickness of the 2nd surface acoustic element, The process which 
forms IDT of the 2nd surface acoustic element by carrying out lift off of the 
electric conduction film currently formed on the resist and the resist, The 
manufacture approach of the surface acoustic wave equipment characterized by 
having the process which cuts some wiring for a short circuit connected to the 1st 
surface acoustic element, the process which forms an insulator layer on a piezo- 
electric substrate including said IDT top, and the process which adjusts a 
frequency by decreasing the thickness of said insulator layer. 
[Claim 3] The manufacture approach of the surface acoustic wave equipment 
according to claim 2 characterized by having the process which measures the 
frequency of the 1st and 2nd surface acoustic element by wafer probing before 
the process which adjusts said frequency, and having the process adjusted after 
the process which forms said insulator layer so that the thickness of the insulator 
layer formed on each IDT of said 1st and 2nd surface acoustic element may 
differ mutually. 

[Claim 4] In the process which forms IDT of the process which forms IDT of said 
1st surface acoustic element, and the 2nd surface acoustic element In the 
process adjusted so that IDT may be formed so that the frequency of the 1st and 
2nd surface acoustic element may become higher than a predetermined 



frequency, and the thickness of said insulator layer may differ mutually In the 
process which adjusts a comb and said frequency for the frequency of the 
surface acoustic element of another side lower than a predetermined value at the 
same time it makes low the frequency of one [ at least ] surface acoustic element 
to a predetermined value The manufacture approach of the surface acoustic 
wave equipment according to claim 3 which carries out the description of making 
the frequency of the surface acoustic element of another side into a 
predetermined value by etching only the insulator layer on the surface acoustic 
element of another side. 

[Claim 5] In the process which forms IDT of the process which forms IDT of said 
1st surface acoustic element, and the 2nd surface acoustic element By forming 
IDT so that the frequency of the 1st and 2nd surface acoustic element may 
become higher than a predetermined frequency, and etching the insulator layer 
on the 1st and 2nd surface acoustic element into coincidence Have the process 
raised to the value of a request of one frequency, measure the frequency of the 
surface acoustic element of another side by wafer probing, and plasma etching 
only of the insulator layer on the surface acoustic element of another side is 
carried out. The manufacture approach of the surface acoustic wave equipment 
according to claim 3 which carries out the description of raising to the value of a 
request of the frequency of the surface acoustic element of another side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
surface acoustic wave equipment which comes to form two or more kinds of 
IDT(s) on a piezo-electric substrate, and surface acoustic wave equipment. 
[0002] 

[Description of the Prior Art] In recent years, examination of the cellular phone 
corresponding to the multi-band which has two or more communication system 
as advanced features of mobile communication equipment is made. Moreover, 
RF-ization of the transmission frequency of a cellular phone is progressing. 
[0003] Therefore, for example, in the personal digital assistant which can share 
the system of the cellular phone of a 800MHz band, and a cellular phone 1 .5GHz 
or more, the band pass filter for RF is needed for each of the two different 
frequencies. 

[0004] For small and lightweight-izing of such a personal digital assistant, since 
there is a limitation in size reduction of components, to give the function of two 
filters to one component is desired. 

[0005] Therefore, it is possible to give two or more sorts of functions on one 
piezo-electric substrate, and the surface acoustic wave equipment corresponding 
to two kinds of different frequencies is considered by forming electrodes, such as 
two kinds of IDT(s) from which thickness differs, on one piezo-electric substrate. 
[0006] The manufacture approach like JP,10-190390,A is proposed as the 
manufacture approach of such surface acoustic wave equipment. Hereafter, the 
manufacture approach of this surface acoustic wave equipment is explained 
based on drawing 6 . 

[0007] First, electrode 104a which has predetermined thickness is formed on the 
piezo-electric substrate 101. And a resist is given on the piezo-electric substrate 



101 containing electrode 104a. Next, the part corresponding to the pattern of IDT 
of the 1st surface acoustic element is exposed and developed using the mask 
made into the covered section, and the resist of an exposure part is removed. 
Consequently, as shown in drawing 6 (a), resist 102a of the part corresponding 
to the pattern of IDT of the 1st surface acoustic element which was not exposed 
remains. 

[0008] Furthermore, electrode of the part corresponding to resist 102a by etching 
After removing and removing electrode 104a, as resist 102a is removed and it is 
shown in drawing 6 (b), IDT1 1 1 of the 1st surface acoustic element 1 10 is formed. 
[0009] Next, a resist is given on the piezo-electric substrate 101 containing 
IDT1 1 1 of the 1st surface acoustic element, the part corresponding to IDT of the 
2nd surface acoustic element is exposed and developed using the mask used as 
opening, and the resist of an exposure part is removed. Consequently, as shown 
in drawing 6 (c), opening is formed in the part corresponding to IDT of the 2nd 
surface acoustic element at resist 102b. 

[0010] And as shown in drawing 6 (d), electrode 104b which has thickness 

smaller than the thickness of IDT1 1 1 of the 1st surface acoustic element 1 10 is 

formed on the piezo-electric substrate 101 containing resist 102b. 

[0011] Finally, by removing resist 102b, electrode 104b formed on resist 102b at 

coincidence is removed, and as shown in drawing 6 (e), IDT121 of the 2nd 

surface acoustic element 120 which has thickness smaller than the thickness of 

IDT1 1 1 of the 1st surface acoustic element 1 10 is formed. 

[0012] The surface acoustic element which has different frequency 

characteristics by the above manufacture approaches was formed on the same 

piezo-electricity substrate. 

[0013] 

[Problem(s) to be Solved by the Invention] In such a manufacture approach, after 
IDT formation of the 2nd surface acoustic element, when the thickness of IDT 
and the electrode line breadth of IDT separated from the predetermined range 
and did not become desired frequency characteristics, even if the frequency of 



the 1st surface acoustic element formed previously was desired frequency 
characteristics, the surface acoustic wave equipment had the problem of 
becoming a defect. 

[0014] that is, since the frequency characteristics of one of surface acoustic 
elements became poor only by separating from a desired value by having formed 
the 1st and 2nd surface acoustic element on the same piezo-electric substrate, 
and having considered as the compound device, it had the problem that it was 
markedly alike and a percent defective went up compared with the case where it 
forms on a separate piezo-electric substrate. 

[0015] Moreover, generally, although the resist was heated in the process which 
gives a resist for the purpose of improvement in the adhesion of a resist, and 
plasma-proof nature, when applying to the manufacture approach of the surface 
acoustic wave equipment which has arranged the surface acoustic element from 
which frequency characteristics differ on a piezo-electric substrate as mentioned 
above, there were the following faults. 

[0016] That is, since a piezo-electric substrate has pyroelectricity when the resist 
for constituting IDT of the 2nd surface acoustic element is heated, the potential 
difference occurs in the IDT inter-electrode of the 1st surface acoustic element by 
the temperature change at the time of resist heating, and discharge occurs. 
Pyroelectric destruction of IDT may take place by this discharge. Moreover, even 
if it was the very small discharge to which pyroelectric destruction of IDT does 
not take place, when there was a possibility that a resist may be torn and IDT of 
the 2nd surface acoustic element was constituted with a lift-off method of 
construction, there was a possibility that the IDT electrode of the 1st surface 
acoustic wave might short-circuit. 

[0017] This invention is made in view of an above-mentioned problem, and in 
case it constitutes the surface acoustic element from which frequency 
characteristics differ on a piezo-electric substrate, it aims at offering the 
manufacture approach of the reliable surface acoustic wave equipment with 
which the percent defective was reduced, and surface acoustic wave equipment. 



[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the surface acoustic wave equipment concerning claim 1 of this invention A 
piezo-electric substrate and the 1st surface acoustic element constituted by at 
least one IDT formed on said piezo-electric substrate, The 2nd surface acoustic 
element which has frequency characteristics which are constituted by other at 
least one IDT formed in a different field from the field in which said 1st surface 
acoustic element on said piezo-electric substrate is formed, and are different 
from said 1st surface acoustic element, It was formed on the said 1st and 2nd 
surface acoustic element, and has the insulator layer from which the thickness on 
said 1st surface acoustic element and the thickness on said 2nd surface acoustic 
element differ. 

[0019] Thereby, the frequency characteristics of two different surface acoustic 
elements can be adjusted effectively. 

[0020] moreover, by the manufacture approach of the surface acoustic wave 
equipment concerning claim 2 of this invention In the manufacture approach of 
the surface acoustic wave equipment which comes to form the 1st and 2nd 
surface acoustic element on a piezo-electric substrate The process to which an 
I/O [ of IDT ] and ground side is connected with the electrode for a short circuit at 
the same time it forms IDT of the 1st surface acoustic element, The process 
which gives and heats a resist all over the substrate top with which the 1st IDT 
and electrode for a short circuit of a surface acoustic element were formed, The 
process which removes only the resist of the field in which IDT of the 2nd surface 
acoustic element is formed, The process which forms the electric conduction film 
of thickness equal to the electrode layer thickness of the 2nd surface acoustic 
element, The process which forms IDT of the 2nd surface acoustic element by 
carrying out lift off of the electric conduction film currently formed on the resist 
and the resist, It has the process which cuts some wiring for a short circuit 
connected to the 1st surface acoustic element, the process which forms an 
insulator layer on a piezo-electric substrate including said IDT top, and the 



process which adjusts a frequency by decreasing the thickness of said insulator 
layer 

[0021] Thereby, it can suppress that the IDT electrode of the 1st surface acoustic 
wave short-circuits after the lift off of the 2nd surface acoustic element. 
[0022] Furthermore, by the manufacture approach of the surface acoustic wave 
equipment concerning claim 3 of this invention, it had the process which 
measures the frequency of the 1st and 2nd surface acoustic element by wafer 
probing before the process which adjusts said frequency, and has the process 
adjusted after the process which forms said insulator layer so that the thickness 
of the insulator layer formed on each IDT of said 1st and 2nd surface acoustic 
element may differ mutually. 

[0023] By the manufacture approach of the surface acoustic element concerning 
claim 4 of this invention In the process which forms IDT of the process which 
forms IDT of said 1st surface acoustic element, and the 2nd surface acoustic 
element In the process adjusted so that IDT may be formed so that the frequency 
of the 1st and 2nd surface acoustic element may become higher than a 
predetermined frequency, and the thickness of said insulator layer may differ 
mutually In the process which adjusts a comb and said frequency for the 
frequency of the surface acoustic element of another side lower than a 
predetermined value at the same time it makes low the frequency of one [ at 
least ] surface acoustic element to a predetermined value By etching only the 
insulator layer on the surface acoustic element of another side, the frequency of 
the surface acoustic element of another side is made into the predetermined 
value. 

[0024] By the manufacture approach of the surface acoustic element concerning 
claim 5 of this invention In the process which forms IDT of the process which 
forms IDT of said 1st surface acoustic element, and the 2nd surface acoustic 
element By forming IDT so that the frequency of the 1st and 2nd surface acoustic 
element may become higher than a predetermined frequency, and etching the 
insulator layer on the 1st and 2nd surface acoustic element into coincidence It 



has the process raised to the value of a request of one frequency, the frequency 
of the surface acoustic element of another side is measured by wafer probing, 
plasma etching only of the insulator layer on the surface acoustic element of 
another side is carried out, and the frequency of the surface acoustic element of 
another side is raised to the desired value. 

[0025] By the manufacture approach of the surface acoustic wave equipment 
concerning these claims 3-5, the frequency characteristics of the 1st and 2nd 
surface acoustic element can be adjusted effectively. 
[0026] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the 
surface acoustic wave equipment concerning the 1st operation gestalt of this 
invention is explained based on drawing. First, the electrode of thickness equal to 
IDT of the first surface acoustic element, a reflector, etc. is formed all over the 
top face of a piezo-electric substrate like the conventional manufacture approach 
shown in drawing 6 . An electrode is formed by giving conductive ingredients, 
such as aluminum, by proper approaches, such as vacuum evaporationo, 
sputtering, and plating. 

[0027] Next, the resist of a positive type is given on an electrode on the whole 
surface. Patterning of the resist is carried out by exposing parts, such as IDT of 
the 1st surface acoustic element, and a reflector, on this resist using the mask 
made into the covered section, and removing the resist part exposed after an 
appropriate time. 

[0028] Then, although a resist is not invaded, it etches using the etchant which 
can remove an electrode, and as shown in drawing 1 (a), IDT11 of the 1 terminal- 
pair resonator which is the 1st surface acoustic element 10, reflectors 12 and 12, 
the I/O pads 13 and 14, and the short circuit electrodes 15 and 15 are formed. 
Moreover, as shown in drawing 1 (a), the short circuit electrodes 15 and 15 are 
constituted so that between a reflector 12 and 12 may be connected with the I/O 
pads 13 and 14 too hastily. By this etching, the dry type which used wet, the 
plasma, etc. is not asked, and electrode formation may be carried out by lift off. 



[0029] Next, the resist 2 which has opening 2X of a patterning configuration as 
shown in drawing 1 (b) is obtained by giving the resist of a positive type to the 
whole surface on the piezo-electric substrate 1 , carrying out the laminating of the 
mask with which pattern configuration parts, such as IDT and a reflector, were 
used as opening at the 2nd surface acoustic element 20 side to after an 
appropriate time on a resist, exposing, and removing the resist of the exposed 
part. In addition, IDT11, reflectors 12 and 12, the I/O pads 13 and 14, and the 
short circuit electrodes 15 and 15 are protected by the resist 2 at the 1st surface 
acoustic element 10 side so that clearly from drawing 1 (b). 
[0030] While raising the adhesion of a resist by heat-treating a resist 2 in this 
phase, plasma-proof nature is raised. Under the present circumstances, since 
the potential difference in each part is lost since between a reflector 12 and 12 
has connected with the I/O pads 13 and 14 too hastily with the short circuit 
electrode 15, and it becomes this potential, discharge does not arise but fear of 
breakage of IDT or a resist disappears. Next, the electrode of thickness equal to 
IDT of the 2nd surface acoustic element 20 is given. After an appropriate time, lift 
off of the electrode given on the resist 2 was carried out with the resist 2, and 
IDT21 of the 2nd surface acoustic element 20, reflectors 22 and 22, and the I/O 
pads 23 and 24 have been obtained. Furthermore, as shown in drawing 1 (c), 
some short circuit electrodes are disconnected. For example, a resist is used and 
photolithography and etching cut. 

[0031] Next, as shown in drawing 1 (d), an insulator layer 3 is formed on the 
piezo-electric substrate 1. The insulator layer 3 set to Si02, and was formed by 
RF magnetron sputtering. In addition, in order to connect with an external circuit, 
the I/O pads 13 and 14 of the 1st surface acoustic element 10 and the I/O pad 23 
of the 2nd surface acoustic element 20, and the insulator layer 3 on 24 are 
removed. 

[0032] As mentioned above, are in charge of forming the 1st and 2nd surface 
acoustic element which changed electrode layer thickness and changed 
frequency characteristics on the piezo-electric substrate with the gestalt of this 



operation. By using the process which cuts wiring for a short circuit after 
connecting the I/O pad and reflector of IDT with a short circuit electrode, 
respectively and forming IDT of the 2nd surface acoustic element at the same 
time it forms IDT of the 1st surface acoustic element It can suppress that IDT of 
the 1st surface acoustic wave short-circuits. Moreover, by forming Si02 film on 
the 1st and 2nd surface acoustic element, since a frequency can be adjusted, it 
becomes possible to reduce the percent defective as a compound device. 
[0033] Next, the manufacture approach of the surface acoustic wave equipment 
concerning the 2nd operation gestalt of this invention and surface acoustic wave 
equipment is explained based on drawing. In addition, the same sign is given to 
the same part as the operation gestalt of the above 1st, and detailed explanation 
is omitted. 

[0034] Drawing 2 is drawing showing the 1st and 2nd configuration and wafer 
probing location of surface acoustic elements 30 and 40. The 1st surface 
acoustic element 30 is a ladder mold filter which consists of serial arm resonators 
31 and 32 and juxtaposition arm resonators 33, 34, and 35, and the 2nd elastic 
surface element 40 is a ladder mold filter which consists of serial arm resonators 
41 and 42 and juxtaposition arm resonators 43, 44, and 45 similarly. 
[0035] Moreover, the insulator layer 3 which consists of Si02 except for the I/O 
pads 36-38 of the 1st surface acoustic element 30 and the I/O pads 46-48 of the 
2nd surface acoustic element 40 is formed. Furthermore, the insulator layer 3 is 
carried out if the thickness on the 1st surface acoustic element 30 and the 
thickness on the 1st surface acoustic element 40 are **, and level difference 3X 
is formed. 

[0036] Moreover, as shown in drawing 2 , a probe 50 is for connecting with the 
I/O pads 36-38 of the 1st surface acoustic element 30, and the I/O pads 46-48 of 
the 2nd surface acoustic element 40, and performing wafer probing. 
[0037] Drawing 3 (a) is an outline sectional view in the condition of having formed 
the insulator layer 3 in homogeneity, and the frequency characteristics of the 1st 
surface acoustic element 30 are optimized by adjustment. Moreover, before the 



frequency characteristics of the 2nd surface acoustic element 40 attach an 
insulator layer 3, they are made higher than a desired frequency, and are lower 
than a desired frequency in the condition of drawing 3 (a). 
[0038] Next, the frequency characteristics of the 2nd surface acoustic element 
are measured by wafer probing, and the amount of adjustments of frequency 
characteristics is calculated from the measurement result. And level difference 
3X of the insulator layer shown in drawing 2 according to the following processes 
as a result of adjusting the frequency characteristics of the 2nd surface acoustic 
element will be formed. 

[0039] Hereafter, the process which adjusts the frequency characteristics of the 
2nd surface acoustic element is explained using drawing 3 . 
[0040] First, the resist of a positive type is given on an insulator layer 3 on the 
whole surface. Resist 2a which is shown in drawing 3 (b) and by which patterning 
was carried out is obtained by exposing the part corresponding to the 1st surface 
acoustic wave filter element 30 on this resist using the mask made into the 
covered section, and removing the resist part exposed after an appropriate time. 
[0041] Next, although resist 2a is not invaded, it etches using the etchant which 
can remove an insulator layer 3, and as shown in drawing 3 (c), level difference 
3X is formed in an insulator layer 3. The dry type which used wet, the plasma, etc. 
is not asked by this etching. 

[0042] Drawing 4 shows change of the frequency characteristics of the 2nd 
surface acoustic element 40. The property when insulator layer nothing carries 
out [ a continuous line ] and the time of 29nm formation and an alternate long 
and short dash line carry out [ a broken line ] plasma etching to 13nm is shown in 
drawing 4 . Frequency characteristics are adjusted by [ of the insulator layer 
which consists of Si02 ] carrying out thickness etching so that clearly from 
drawing 4 . 

[0043] As mentioned above, according to this operation gestalt, it becomes 
possible by forming Si02 film on the 1st and 2nd surface acoustic element to 
reduce the percent defective as a compound device. By changing Si02 film 



which forms membranes on the 1st and 2nd surface acoustic element especially, 
respectively, the frequency of two different surface acoustic elements can be 
adjusted effectively, and the percent defective of a compound device can be 
reduced. 

[0044] Next, the manufacture approach of the surface acoustic wave equipment 
concerning the 3rd operation gestalt of this invention is explained. In addition, the 
same sign is given to the same part as the above 1st and the 2nd operation 
gestalt, and detailed explanation is omitted. The gestalt of this operation is the 
approach of changing the thickness of the insulator layer on the 1st and 2nd 
surface acoustic element like the 2nd operation gestalt. 

[0045] Although drawing 5 (a) is in the condition which formed the insulator layer 
3 like drawing 3 (a), the frequency of the 1st surface acoustic wave filter element 
is set up lower than an optimum value. That is, the insulator layer 3 of drawing 5 
(a) is thickly set up in the thickness compared with the insulator layer 3 of 
drawing 3 (a). 

[0046] After forming such an insulator layer 3, the frequency characteristics of the 
1st surface acoustic element 30 are measured by wafer probing, and the amount 
of adjustments of frequency characteristics is calculated from the measurement 
result. 

[0047] Furthermore, as shown in drawing 5 (b), plasma etching of the front face 

of an insulator layer 3 is carried out, thickness of an insulator layer 3 is made into 

predetermined thickness, and the frequency characteristics of the 1st surface 

acoustic element 30 are made into a desired value so that the frequency of the 

1st surface acoustic element 30 may serve as a desired value. 

[0048] Then, the frequency characteristics of the 2nd surface acoustic element 

40 are measured by wafer probing, and the amount of adjustments of frequency 

characteristics is calculated from the measurement result. 

[0049] Next, the resist of a positive type is given on the insulator layer 3 of 

drawing 5 (b) on the whole surface. Resist 2a [ PATANGU / a ] which is shown in 

drawing 5 (c) is obtained by exposing the part of the 1st surface acoustic element 



30 on this resist using the mask made into the covered section, and removing the 
resist part exposed after an appropriate time. 

[0050] Next, although resist 2a is not invaded, it etches using the etchant which 
can remove an insulator layer 3, and as shown in drawing 5 (d), level difference 
3X is formed in an insulator layer 3. The dry type which used wet, the plasma, etc. 
is not asked by this etching. 

[0051] According to the gestalt of this operation, it becomes possible by forming 
Si02 film on the 1st and 2nd surface acoustic element to reduce the percent 
defective as a compound device. Since Si02 film which forms membranes on the 
2nd surface acoustic element is adjusted after adjusting Si02 film which forms 
membranes on the 1st surface acoustic element especially, compared with the 
2nd operation gestalt, the frequency of two more surface acoustic elements can 
be adjusted effectively, and the percent defective of a compound device can be 
reduced. 

[0052] In addition, the technique of adjusting the frequency of two different 
surface acoustic elements effectively can be used also for the 1 terminal-pair 
resonator explained with the 1st operation gestalt by changing the insulator layer 
which forms membranes on the 1st and 2nd surface acoustic element explained 
with the 2nd and 3rd operation gestalt, respectively. Namely, a surface acoustic 
element can apply the technique explained with the 1-3rd operation gestalten of 
this invention, no matter a resonator, a filter, a duplexer, etc. may be what 
gestalten. Moreover, it is applicable similarly by the surface acoustic element of a 
configuration of that there is no reflector. 

[0053] Moreover, although the thickness of the electric conduction film of the 2nd 
surface acoustic element is thinner than the thickness of the electric conduction 
film of the 1st surface acoustic element with the gestalt of each above-mentioned 
implementation, the thickness of the electric conduction film of the 2nd surface 
acoustic wave filter element 2 may be thick conversely. 
[0054] Furthermore, what kind of things, such as a piezo-electric substrate in 
which piezoelectric thin films, such as ZnO, were formed on insulating substrates, 



such as a piezoelectric ceramic like piezo-electric single crystals, such as 
LiTa03, LiNb03 orXtal, lithium tetraborate, and langasite, or titanic-acid lead 
zirconate system electrostrictive ceramics or an alumina, may be used for the 
piezo-electric substrate of each operation gestalt, and as electrode materials, 
such as IDT and a reflector, if it is aluminum and aluminum alloy and other 
electrical conducting materials, this invention can apply anythings. Moreover, the 
insulator layer which adjusts frequency characteristics is not a ****** thing Si02, 
either. 
[0055] 

[Effect of the Invention] In forming the 1st and 2nd surface acoustic element from 
which electrode layer thickness differs on a piezo-electric substrate, and 
constituting from this invention Since the process which cuts a connection is 
added after connecting an I/O pad, and the 1st IDT and reflector of IDT of a 
surface acoustic element with a short circuit electrode, respectively and forming 
the IDT electrode of the 2nd surface acoustic element It can suppress that the 
IDT electrode of the 1st surface acoustic wave short-circuits after the lift off of the 
2nd surface acoustic element. Moreover, it becomes possible by forming Si02 
film on the 1st and 2nd surface acoustic element to reduce the percent defective 
as a compound device. 

[0056] Moreover, according to the manufacture approach of the surface acoustic 
wave equipment concerning the surface acoustic wave equipment and claims 3-5 
concerning especially claim 1, by changing the insulator layer which forms 
membranes on the 1st and 2nd surface acoustic element, respectively, the 
frequency of two different surface acoustic elements can be adjusted effectively, 
and the percent defective of a compound device can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view showing the process of the surface acoustic 
wave equipment concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is the outline top view showing the surface acoustic wave 
equipment concerning the 2nd operation gestalt of this invention. 
[Drawing 3] It is the outline sectional view showing the process of the surface 
acoustic wave equipment concerning the 2nd operation gestalt of this invention. 
[Drawing 4] It is the property Fig. showing change of the frequency by the 
insulator layer of this invention. 

[Drawing 5] It is the outline sectional view showing the process of the surface 
acoustic wave equipment concerning the 3rd operation gestalt of this invention. 
[Drawing 6] It is the outline sectional view showing the process of conventional 
surface acoustic wave equipment. 
[Description of Notations] 

1 Piezo-electric Substrate 

2 Resist 

2X Opening of a resist 

3 Insulator Layer 

10 1st Surface Acoustic Element 

11 IDT 

12 Reflector 



13 14 I/O pad 

15 Short Circuit Electrode 

20 2nd Surface Acoustic Element 

21 IDT 

22 Reflector 

23 24 I/O pad 
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